This chapter addresses issues relating to quality learning in the specific context of doctoral study. As the elite level of formal education, doctoral study places a high level of expectation on candidates to contribute in an important and original way to the field of study. This expectation imposes a high metacognitive load on students, in appropriately conceptualising the task, and in managing the intellectual, affective, and contingency demands that accompany its enactment. We suggest that the regulatory control behaviours of doctoral candidates may best be explained by reference to a broader conception of metacognitive knowledge than has traditionally been employed. We conclude that the sources of regulatory activity are multi-dimensional, and describe them in terms of an active multidimensional epistemic metacognitive framework that establishes the parameters of subsequent regulatory activity.
Given the intellectual expectations associated with completion of a PhD, the increasing numbers enrolling in the degree have given rise to issues of potential attrition and/or problems in candidature (Bourke, Holbrook, Lovat, & Farley, 10q; Colebatch,  With the broadening of the candidature base, there are possibilities of significant increase in the array of individual differences within the cohort. Such variation, we suggest, would affect the likelihood of problematic candidature and the potential for attrition from the degree.
Cantwell ( reported a comment by a university tutor that students who had entered her class via a mature-aged enabling programme seemed to 'get it: that they appeared to have some sense of what the intellectual demands of tertiary study were about, and of what they needed to do to meet those demands (Cantwell, Archer & Bourke, Cantwell, The comment provides a useful introduction to the problem of quality learning in doctoral candidature. The notion of 'getting it' encapsulates a fundamental attribute of any successful educational experience, and particularly of the doctoral experience. Knowing what 'it' is that one should get, and knowing what the act of 'getting' requires appear to us to be central to understanding how the intellectual demands of doctoral candidature are perceived and managed, and through this, of understanding the underlying attributes of the individual candidate that enable the mastery of these demands to occur.
In this chapter, we consider some of the individual differences that potentially influence the quality of learning in doctoral students. Consistent with our thematic notion of 'getting it: we structure the chapter around two central issues: defining the quality of learning associated with doctoral study, and defining those within-candidate factors that we see as underlying the candidate's capacity to attain and maintain that level of quality in learning. We conclude the chapter with a discussion of an epistemic model of metacognition that postulates both a multi-layered nature of individual metacognitive knowledge, and the potential interplay of the cognitive and affective sub-domains in explaining metacognitive decision making among doctoral candidates.
Defining the 'It': Assumptions of Quality in the Doctoral Task It would not be a major revelation for most doctoral candidates and their advisors/supervisors to be told that doctoral study is, by its nature, both difficult and effortful, and that it remains so for an extended period of time. What is more problematic, however, is the question of what that difficulty actually is, and therefore of what the presumed required effort is directed towards.
Understanding the doctorate as an issue of quality of educational outcome, then, requires consideration of two questions: what are the intellectual expectations associated with doctoral candidature, and where do we draw the line in the developmental sand that delineates when the point of being 'doctoral' has been reached?
There is consensus that the key to understanding the nature of the intellectual demands of doctoral study lies in the centrality of the notion of 'contribution' (Denicolo, 200'.;  Holbrook, Bourke, Dally & Lovat, 1'004;  Powell & Macaulay, although there remains, as Powell and Green noted, ambiguity in what the underlying attributes of 'original contribution' might actually be. Holbrook et al. ( 2004) conducted a cross-institutional and crossdisciplinary study of PhD examiners' reports. PhD examination in Australia involves a critical evaluation of the thesis by two or three specialists in the field, who are external to the candidate's institution. Their reports provide evidence for the particular university to consider to determine the acceptance or otherwise of the thesis for the degree. One of the major findings of the Holbrook et al. study was the emphasis given by the examiners to the quality of contribution evident in the thesis. By this was meant a quite broad definition of contribution, one which was marked by an acknowledgement that the candidate displayed the hallmarks of an independent researcher. Examiners were sensitive to the capacity of the candidate both to ask a significant and original question of the field and to respond to that question in a methodologically appropriate (and sometimes innovative) way. In an ongoing study of doctoral examination, Holbrook and Bourke Bourke & Holbrook, asked examiners to rate the importance of twelve indicators of quality in their thinking about thesis quality. Ratings were given to quality indicators for both Master's by research and PhD theses. Preliminary results are summarised in Examination of these data suggests a difference in expectations associated with the two degrees. The emphasis in examination of the Master's degree appears to lie (relative to the PhD) in the indication of competence rather than substantive and/or methodological innovation. From the standpoint of defining the expectations surrounding the PhD, the Master's degree can be seen as representing a relatively closed system indicating a 'mastery' of the field, where the PhD may be characterised as an open system indicating a shift beyond the given of the field. As such, to a level beyond that of the Master's degree, the PhD embodies the expectation of a significant intellectual leap, one that moves from engagement with the theoretical to engagement with the hypothetical.
If the expectations associated with doctoral study are concerned primarily with making a significant contribution to the field, either substantively or methodologically, the question remains as to what developmental changes in the quality of thinking underpin the capacity to generate an original contribution. Hypothetical reasoning as the basis of contribution implies a capacity to reason about the field rather than, as would be the expectation of the master's degree, reasoning within the field. It is marked by a transition, substantively and potentially methodologically, from the known to the unknown, and represents for the candidate a developmental imperative towards significant epistemological and ontological change. Such insights are not new and have been spoken about in the literature relating to the doctorate since the i97os and i98os. At the centre of these discussions has been the recognition of intellectual uncertainty as the defining characteristic of doctoral study. Basseches (1984) gave emphasis to the role of new problem solving in doctoral study (i.e. contribution), suggesting that this requires a doctoral student to operate in a context of uncertainty, with its accompanying contradictions and ambiguities, and use this as a basis for thought. In a similar vein, Kramer spoke of the need for doctoral students to engage in new ways of thinking reflective of an increasingly sophisticated epistemological awareness. The characteristics of these new ways of thinking involve, at least at the higher conceptual level, an awareness and understanding of the relativist, non-absolutist nature of knowledge, an acceptance of contradiction as part of reality, and the integration of contradiction in an all-encompassing system (Kramer Biggs and Collis ( 1989) equally saw the transition into higher-level postgraduate study and research as requiring fundamental shifts in the modality of thinking:
When one questions the conventional bounds of theory and practice and establishes new ones, one enters the Formal-2. Formal-2 thought may thus be seen in high level innovations in many fields; it is institutionalised in postgraduate study and in basic research. If principles relate to other principles to form disciplines, questioning and reshaping those disciplines is to operate at a more abstract level than Formal-1 itself. (p. 157)
In short, the doctorate as a task is replete with intellectual uncertainty -in the openness of the substantive concerns in generating a contribution to the field (in Shaw's words, 'to extend the forefront of the discipline' -see Powell & Macaulay, and in the capacity of the individual candidate not only to recognise the need for and existence of such uncertainty, but to possess those metacognitive attributes central to its management.
If the notion of uncertainty pervades both the substantive and methodological concerns of the thesis, it is also reasonable to suggest that uncertainty will pervade the individual's relationship to that context. How the candidate engages with the doctoral task is as much an issue of the management of the individual's affective or emotional response to uncertainty as it is of the management of the response to intellectual uncertainty. The fusion of the affective and the intellectual within doctoral study has been emphasised by Mezirow through the notion of perspective transformation. Tennant and Pogson (1995) describe this process as follows: 'The self, in effect, stands in a dialectical relationship to experience, both forming and being formed by the experience it encounters' (p. 169). In other words, there is a fundamental ontological change accompanying the doctoral experience reflective of both the epistemological assumptions of contribution and the personal, social, and cultural transformations associated with its development (Tennant, The process of becoming doctoral, of achieving the requisite quality of learning, is a complex metacognitive process embodying not only traditional self-regulatory actions, but the embedding of these actions within a broader metacognitive framework that includes management of higher intellectual and affective states. Individual variation in the management of the intellectual and affective demands associated with doctoral study necessarily requires examination of those attributes of the individual's beliefs and dispositions that inform self-regulatory choices normally associated with quality learning outcomes. The transformative processes associated with doctoral study, and with the generation of contribution, are underpinned by the increasing sophistication of beliefs about knowledge and about self-as-knower (both descriptively and evaluatively). We suggest, in the final part of this chapter, that these beliefs and dispositions represent an epistemic level of metacognitive functioning.
Defining the 'Getting': What Are the Attributes of PhD Candidates Associated with Quality Learning in Doctoral Candidature Engagement with PhD study involves an extended period of intellectual commitment to a task that is typically ill-defined, ill-structured, and replete with uncertainty. It is a task, therefore, that inherently involves the management of risk. The intellectual bar associated with successful doctoral candidature is high, representing a capacity to hypothesise about the givens of the field, and a capacity to rigorously test such hypothesising in a discipline-appropriate way. In short, doctoral candidature involves a high degree of metacognitive prowess if the potential intellectual and emotional challenges of candidature are to be met. It is this that provides a potentially significant source of individual variation in candidature. Many of the metacognitive factors that have been shown to influence learning at other levels of education are likely to also come into play in the doctoral context. Tacit assumptions (held by both supervisors and students) of expertise as a learner may well hold in relation to the more basic competencies developed in pre-doctoral study (Scevak, Budd & Cantwell, However, the acknowledgement of the enhanced intellectual challenges (and therefore emotional challenges) within the doctoral task also suggests that how the learning process is managed in doctoral study will continue to impose a significant metacognitive load.
In a study of the metacognitive attributes of doctoral candidates, Cantwell and colleagues (Scevak, Cantwell, Bourke & Reid, 2007; Cantwell, Scevak, Bourke & Holbrook, hypothesised the existence of a superordinate level of metacognitive awareness that would provide a source of individual variation in how doctoral students respond to the potential intellectual and affective challenges of doctoral study. We reasoned that 'problematic candidature' is more likely to be situated in the broader metacognitive beliefs driving decision making than in the more specific skill level typically underpinning problematic learning at lower levels of education. In this we were guided by Cantwell's 2mc; Cantwell et al., 2012;  see also Vermunt, Vermunt & Vermetten, 2004, ten Cate, Snell, Mann & Vermunt, account of the interactions between affective and metacognitive elements in learning. We suggested that the specific regulatory actions initiated by individuals as learning progresses are informed by higher-order representations of knowledge, knowing, and self-as-knower that provide the parameters through which self-regulatory decisions are generated. Cantwell et al. {:2012) hypothesised that an examination of higher-order dispositional metacognition and affect among doctoral candidates would provide evidence of individual variation in response to the complexities and demands of doctoral study. We reasoned that the responses of candidates to the demands of doctoral study would relate to four potential sources of challenge: those to do with Coping (the capacity to cope with the contingencies and demands of complex lives and study); those to do with Persisting (the capacity to persist and reinvigorate themselves in times of challenge); those to do with Engaging (the willingness to engage in difficult, complex, and abstract mental effort over an extended time frame); and those to do with Capacity (the presence of the academic wherewithal to achieve this). We further reasoned that how these responses played out would be reflective of an interaction among the three metacognitive domains that underlie the internal domains in learning described by Cantwell (see 5.1). These are: a) intellectual factors associated with higher-order beliefs and theories about knowledge, regulation, and intellectual uncertainty; b) affective factors associated with higher-order beliefs and theories about self-as-learner, including both the sense of efficacy as a doctoral student and the capacity to manage the affective challenges to that sense of efficacy as candidacy progresses; and c) contingency response factors associated with higher-order beliefs and theories about how best to respond to and manage the challenges faced in candidature, including the acceptance or abrogation of responsibility, the quality of volitional choices, and the disposition towards procrastination.
Based on this reasoning, Cantwell et al. surveyed 263 doctoral students (across all stages of candidature) to explore three questions: (1) Do doctoral candidates present with a metacognitive profile consistent with expectations of an elite cohort of students? (2) Is there evidence of individual variation within this profile? (3) What are the underlying dimensions of the metacognitive beliefs of doctoral candidates? The majority of the students were Each scale was subjected to single-factor congeneric analysis using Amos v17 (Arbuckle to allow for parsimonious forms of each instrument to be generated. Sample items for each of the scales utilised in the study are included in
The analysis supported the proposition that doctoral candidates present at the group level with a relatively sophisticated profile in relation to the three domains of measurement (see The cohort overall endorsed those affective measures indicating a capacity to constructively control affective states (doctoral efficacy, proactive coping, reflective coping, preventative coping, and emotional and instrumental support seeking); those dispositional measures indicating a capacity to engage with complex, high-level learning (need for cognition, knowledge and regulation of cognition, structure of knowledge, and acquisition of knowledge); and those contingency response measures indicating a capacity to manage periodic challenges to learning (internalising responsibility for the doctorate and the use of self-enhancing volitional strategies). The cohort was also less likely to endorse those contingency response measures indicating less constructive management of challenges to learning (simple stress reduction and use of negative incentives, all procrastination measures).
The second question addressed in the Cantwell et al. study concerned the possibility that, despite the relative sophistication of the group profile, significant within-cohort individual differences may be present. Two sources of variation could have been present: one in the capacity to manage the higherorder intellectual demands associated with generating a 'contributiori, and the other in the management of the affective demands associated with those higher-level uncertainties. The more basic procedural demands of the doctoral task (the conventional self-regulatory dimension) would not normally be expected to be a source of individual differences at this level. A two-step cluster analysis (PASW Statistics, using standardised scale scores revealed two clear clusters of students, representing 62 per cent and 38 per cent of the cohort, respectively. The cluster groups differed significantly on all measures with the exception of the use of stress reduction as a volitional strategy (see These variations were evident across each of the three domains of measurement: in the management of affect associated with doctoral study; Doctoral Efficacy (Cantwell et al., 2012) Metacognitive Awareness
Knowledge of Cognition
Regulation of Cognition
Epistemological Awareness (Schommer, Structure of Knowledge
Acquisition of Knowledge

Need for Cognition
( Cacciopo, Petty & Kao,
Sample Items
I always try to find a way to work around obstacles; nothing really stops me.
In my mind I go through many different scenarios in order to prepare myself for different outcomes.
I plan for future eventualities.
Information I get from others has often helped me deal with my problems.
As a doctoral student, I am (or expect to be) able to locate and understand relevant literature I use my intellectual strengths to compensate for my weaknesses. Students have a lot of control over how much they can get out of an article.
I prefer just to let things happen rather than try to understand why they turned out that way. (Item reverse scored for positive valence.)
Internal Factors
Contingency Response Factors
Scale
Academic Volitional Strategies (Mccann & Garcia, 1999) Stress Reduction Strategies I remind myself that I usually do fine on tasks when I stay on track with my work.
Responsibility for progressing through the thesis rests with (student ... university) (IS ... SHOULD).
(A higher score indicates the placing of responsibility for progress with the university.)
Responsibility for scheduling the pace and time line for completion of the thesis rests with (student ... university) (IS ... SHOULD).
When a problem comes up with my thesis, I tend to get anxious and worried about whether I will be able to handle it.
If I was required to complete my thesis in a specified reasonable amount of time, I could do it more quickly.
I have worked on the thesis for so long that I have lost all desire to do it. 
~]
indicated earlier when compared to the majority cluster. We interpreted this ~a as potentially indicating a lesser likelihood of generating appropriate metacognitive responses to the demands of doctoral candidature, and through this a potentially greater likelihood of experiencing problems in candidature. We concluded from this analysis that any assumptions of metacognitive homogeneity within the doctoral cohort could not be supported. :;), all of which discriminated between cluster groups. The first factor (labelled 'Coping') implied the presence of both the affective and intellectual wherewithal necessary to manage the demands of doctoral study-coping, efficacy, as well as underlying regulatory competencies. The second factor (labelled 'Naivety'), on the other hand, indicated the impact of a naive understanding of the intellectual and self-regulatory properties of effective candidature, and the flow-on of this to diminished efficacy, less constructive volitional choices, and procrastination. The third factor (labelled 'Disengagement') was similarly marked by a diminished understanding of the intellectual demands of doctoral study combined with an abrogation of personal responsibility for doctoral progress. Cantwell et al. (2012) further found significant differences between dusters in relation to the three factors: Cluster i were significantly higher scoring on the Coping factor than Cluster 2, and significantly lower scoring on the Naivety and Disengagement factors than Cluster 2. Overall, there were three broad findings: a) the results supported the notion of non-homogeneity in doctoral candidature despite its status as the pinnacle of formal study; b) although significant variation was found in relation to the core intellectual demands of doctoral study, this variation was compounded by further variation in the quality of affective disposition brought to the task, and the quality of response to contingency management demands; c) these variations were reflected in the underlying dimensionality of the doctoral students' metacognitive beliefs, which may indicate powerful (and possibly resilient) frames of reference governing the metacognitive decision making in candidature.
Epistemic Metacognition and Quality Learning
The chapter began with a discussion of the notion of 'getting it' as a metaphor for the process of engaging with the higher-order intellectual demands of doctoral study. The metaphor implied two relevant questions for an account of the quality learning in doctoral study. First, the concept of'it' was discussed in terms of the inherent complexity and abstractness of the doctoral task itself. The notion of 'contribution' was seen as both the primary goal and indicator of doctoral quality (Holbrook & Bourke, and was described in terms of 'extending the forefront of the discipline: reflecting a capacity to hypothesise about and rigorously test an issue beyond the givens of the field. Generating a contribution is marked by both complexity and high levels of abstraction, reflected in Biggs and Collis's ( description of the Formal-2 mode as the underlying modality of postgraduate and research thinking. 'It' is a nontrivial, difficult task requiring completion over an extended time period. The second aspect of 'getting it' addressed earlier was the notion of 'getting': what are the underlying attributes of the individual candidate that allow for such a complex, abstract, and difficult task to be meaningfully engaged in and mastered over such an extended time frame? In the discussion of this aspect we reported on a study of doctoral metacognition (Cantwell et al., in which we profiled doctoral candidates in relation to three key metacognitive attributes: those attributes underlying management of the intellectual demands of the doctoral task, those attributes underlying management of the affective demands of the doctoral task, and those attributes underlying management of contingency in the doctoral task. In analysing participant responses, the cohort was grouped in terms of stronger and weaker representations of the constituent elements of metacognitive management, based on more effective and less effective constellations of metacognitive beliefs that drive regulatory decision making. There was also a significant relationship between cohort grouping and endorsement of the underlying dimensions of Coping, Naivety, and Disengagement.
In the remainder of this chapter, we address the implications of the results of both the Holbrook studies (Holbrook et al., Holbrook & Bourke, Bourke & Holbrook, and the Cantwell et al. ( w i 2) study for an account of the nature of metacognitive knowledge in doctoral students and its relationships to quality learning.
Traditionally, metacognitive research has focused on self-regulatory capacities and their relationships to planning, monitoring, and evaluative behaviours. More recently, research has begun to extend the remit of metacognition in learning to acknowledge the relationships between regulatory decision making and other, perhaps more general, domains of individual differences. Veenman, Van Hout-Wolters, and Afflerbach gave impetus to this process by identifying the need to examine metacognition in the context of other individual differences, although they did not extend this to suggest a more general unified metacognitive construct. Nonetheless, there has been some movement in extending the scope of explanation of effective metacognitive activity. A recent special issue of the journal Metacognition and Learning (April 2010) , for example, considered the relationships between epistemology and metacognition. For many of the contributors, the link between epistemic beliefs and metacognitive behaviours was emphasised, giving rise to at least some degree of recognition of the potential mutuality between epistemological and metacognitive beliefs (see Bromme, Pieschl & Stahl, 101c; Mason et al., 2010;  Muis & Franco,
Richter & Schmid, Aspects of the outcomes of the Cantwell et al. study are consistent with a multi-dimensional account of metacognitive activity. Although the focus in the Metacognition and Learning articles was on the relationships between epistemology and metacognition (a relationship empirically evident in the Cantwell et al. data), we consider the possibility of interactions between multiple sources of individual differences, including epistemology, and metacognitive activity. We assumed three general domains of individual differences influencing regulatory decisions: intellectual factors, including epistemological beliefs, but also measures of the attractiveness of complex learning (Need for Cognition) and regulatory knowledge (Metacognitive Awareness); affective factors, including coping orientations and efficacy; and contingency response factors such as responsibility, volitional control behaviours, and procrastination patterns. In other words, we assumed that how doctoral students responded to the challenges of learning (metacognitive control) would reflect a greater constellation of influences than epistemology and regulatory knowledge alone.
The factor structure derived in that study gave some support to the proposition that metacognitive regulation may emerge from a broader frame of reference than the level of regulatory knowledge. The positive factor of Coping was an amalgam of elements of the predicted three domains of influence. It included recognition of the procedural demands of doctoral study along with a positive sense of efficacy, endorsement of constructive coping strategies, and a reliance on self-enhancement as the primary volitional goal.
Interestingly, it was only the procedural aspect of epistemology that loaded on this factor: the notions of openness of knowledge and attractiveness of complex learning (Need for Cognition) had neutral loadings. If the strength ofloading of constituent elements within a factor provides some indication of what is at the forefront of the candidate's concerns, then the factor indicates those who 'get' the task and are focusing on what is needed to manage itthe processes of intellectual development, the management of affect, and the constructive volitional strategies, all buttressed by a strong positive sense of doctoral efficacy.
By contrast, both openness of knowledge and attractiveness of complex learning had negative loadings on the Naivety and Disengagement factors. Cartwright, Galupo, Tyree, and Jennings have demonstrated a significant positive association between a measure of post-formal reasoning and need for cognition in an undergraduate population. This suggests a relationship between the likelihood of Formal-2 reasoning as defined by Biggs and Collis and a willingness to expend the intellectual effort required to represent the 'doctoral problem' in sufficiently abstract terms (itself dependent on an acknowledgement of the openness of knowledge). In turn, this suggests that, in conjunction with the less sophisticated epistemology and lower need for cognition associated with both the Naivety and Disengagement factors, less constructive frames of reference are available for regulatory interventions. This may well explain both the lower levels of reported efficacy and the greater likelihood of using less task-centred volitional strategies and procrastinatory behaviours within the Naivety factor, whereas for those (overlapping) students who endorse the Disengagement factor, this limited metacognitive frame associates logically with an abrogation of personal responsibility for progressing candidature.
In summary, the three identified factors (combined with the associations between these factors and the cluster groupings) suggested to us the possibility that metacognitive responses to the complex, abstract, and difficult tasks associated with doctoral study involve a complex array of decisions about the learning process. Some of these are about basic regulatory activity. Others are about the nature of knowledge to be addressed, the procedural capacity to undertake this level of knowledge acquisition, and the management of the uncertainties associated with this. Affective management appears to us to be as central to explaining metacognitive decision making as does the quality of the underlying conception of the task. Affect enters the equation not only in the attractiveness of complex learning, as indicated by need for cognition, but also in the associated coping (proactive, reflective, preventative, support seeking), volitional (particularly the strength of self-enhancement), and engagement (responsibility and procrastination) choices made as part of the learning process. Perhaps underpinning all of these choices is the sense of doctoral efficacy. For a task that involves the generation of a high-level contribution, metacognitive decision making appears to involve management of intellectual, affective, and contingency demands. The substance of regulatory decision making emerges from a complex interplay of intellectual, affective, and contingency factors. We illustrate this interplay in 5A· Central in that model is what we term an 'Epistemic Metacognitive Framework' -a constellation of beliefs, attitudes, and understandings about learning that we construct through reflection on experience, and which we use for establishing criteria for engagement with the task at hand. These criteria inform both our intellectual (or cognitive) appraisal processes and our affective appraisal processes. Most critically, these two elements (cognitive and affective) interact to establish the particular form of the regulatory decision. The model also incorporates a feedback loop, by which evaluations of the regulatory decision are managed through contingency appraisal processes that re-inform both the cognitive and affective elements, and through these influence the epistemic representation of learning. Consider for example the strategy choices made in reviewing the literature. Writing a literature review requires that one immerse oneself in the literature and develop a position about that literature that indicates the breaking of new ground (see Holbrook, 2co7; Holbrook, Bourke, Fairbairn & Lovat,  If the candidate is driven by a relatively closed sense of knowledge (a rejection or non-acknowledgement of uncertainty), and if the candidate finds complexity and abstract argument unattractive, the strategic choices will likely lead to a more limited conceptualisation of the scope of the task. In turn, the gap between expectation and conceptualisation will promote an affective appraisal that reinforces a lower sense of efficacy, non-task-centred volitional choices (e.g. use of negative incentives), and procrastination (as seen in the Naivety factor).
Such reasoning may, over time, crystallise as a dispositional framework through which subsequent regulatory choices are viewed. In this context, the metacognitive process implies the presence of a constructed set of beliefs about the task, about self, and about the relationship between these that sets the parameters for subsequent regulatory decisions. This we describe in as an epistemic metacognitive framework. It is a multi-dimensional framework, incorporating an internalised representation of the intellectual, affective, and contingency factors associated with 'usual' learning, and which, as demonstrated in the factor structure of the Cantwell et al. data, may lead to more or less constructive responses to task demands. As illustrated in 5>'f, this framework provides the individual's criteria for both affective and cognitive appraisals of the task at hand. Such appraisals are seen, through their interactions, as explaining the direction and quality of the regulatory outcomes.
Conclusions
Our aim in this chapter has been to examine the nature of the individual differences that influence the quality of engagement with doctoral study. We have proposed that how individuals engage is, at least in part, a function of an interaction between the perception of the task and the perception of the capacity to 'do' the task. In the case of the former, we gave emphasis to the notion of 'contribution', summarised in the expectation of a significant and original contribution to the field, and representing, cognitively, a Formal-2 level of functioning. In the case of the perceived capacity, we gave emphasis to the underlying dispositional basis of high-quality learning -those attributes that allow for functioning at the Formal-2 level. We identified three kinds of higher-order self-knowledge: knowledge of intellect, knowledge of affect, and knowledge of contingency. How these broad domains of self-knowledge interacted was seen as underlying individual differences in the quality of engagement with the doctoral task, differences representing a constructed epistemic metacognitive framework that can be expected to affect the quality of the learning during candidature.
There are significant limitations to the evidence we have outlined in this chapter. Although the evidence for the existence of epistemic metacognitive frameworks appears to us to be strong, further research is needed. The measures we report are representative of influences on metacognitive decision making among doctoral students, but are not exhaustive of all potential indicators. Moreover, there is a question of whether the constellations of beliefs identified represent stable dispositions or more specific time/task interactions. Given the complexity of the doctoral process, it may well be that the components of epistemic metacognitive beliefs change both with specific task requirements and with the developmental progression through the doctoral program. The predictive power of the constructs we report has not as yet been tested, although a larger-scale longitudinal study of this is currently being undertaken by the authors.
